IL-7 receptor mediates tyrosine phosphorylation but does not activate the phosphatidylinositol-phospholipase C-gamma 1 pathway.
IL-7 is a glycoprotein involved in the regulation of lymphocyte precursor growth. In addition, it has a comitogenic effect on mature T cells but not on mature B cells. The exact mechanism whereby IL-7R mediates these cell growth properties remains unknown. Because many growth factor receptor systems on various cell types transduce signals by activating a tyrosine kinase, we have studied here the effect of IL-7R ligation on protein tyrosine phosphorylation. We found that human rIL-7 consistently induced tyrosine phosphorylation of five major proteins, of 175, 155, 135, 110, and 85 kDa, and five minor proteins. The effect of human rIL-7 on tyrosine phosphorylation of these substrates was concentration and time dependent. One of the known substrates that is phosphorylated on tyrosine residues after binding of growth factors to their receptors is the phosphoinositide-specific phospholipase C. Several phospholipase C isozymes have been recently recognized; one isozyme, phospholipase C-gamma 1, was demonstrated to be phosphorylated rapidly after ligand binding to the platelet-derived growth factor receptor and the T cell Ag receptor. We show here that, in contrast to Ag receptor ligation, activation of IL-7R does not induce tyrosine phosphorylation on phospholipase C-gamma 1. Consistent with these results, human rIL-7 failed to increase phosphatidylinositol turnover and did not induce a rise in cytosolic free Ca2+ in the thymocytes, mature T cells, or pre-pre-B cells. The results indicate that the IL-7R mediates the activation of the tyrosine phosphorylation pathway but does not induce the phosphatidylinositol-phospholipase C pathway.